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(54) CnOCOE BOCCTAHOBJXKHMH rEFMETHMHOCTM OBCAflHWX KOJIOHH 

(57) Abstract: 

MsoOperes&te otbocbtoi k ocViacra pewtot rrao- roommHonnbix pa6or h Hanpasneso hi QoabaneBBe 

344>eKTH£HOCTH. Cyn. H306pCTCHHH: CH0C06 3ajUIX>WTCH B IiepCKpblTHH 3CBM HCrepiOTlPlHOCTH OCCaflHOfi 
HG7T0HHM H3H yTpH nnaCTWpCM K3 ACfcptlHpyeMOH Tpy6bl, B3TOT0B/ieBB0& to TcpMonn acTHHHoro 

uaTepnana. Hanpauep najnoTBJieHa, a n36biT0TOoe flaaneHHc co3abk>t 3a cier pacranpcHMH 
ca^opa3nrpcBar>merocH b cauopacnxHpfroaierocH uarepaajia, Hanpsnfep. CMTB - cmcch b3bcctkoboh rjih 
ropHbix m 6ypoBbtx patfor. Koropuw 3anonHHJOT Tpy6y bo TepwonTiacTSWHoro waTrpaajia nepeA 
nepetLpbrriRM 3onw BerepwcrrOTHocTH ofcamioft kojiohhm. 2 3.n. $-jrn>i. 1 rafin. 
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Description (Onacanxe ■3o6perenMji] : 

H3o6percBKe otbochtch k oonacxa peuoRTBO-tocwmBOHKboc paoox (PUP), a mmchbo k cuoco6au 
BoocranoB/tcaHfl repueriroHOCTH o6caflHbix xanoini. 

Msbccxch cnoco6 BoocxaHoanejnvi repuenraHocni ofcaAHbtx kojiohh. BxnxwaJoc^aH coycx kojiohhu 
HacocBo-xounpcccopHbix TpyfS (HKT) hhjxc MHrcpsana Hapynramn ofcaniiofl ecjiohhw. saxaTOBaHHe 
Taunoqapyiotncro paexoopa b HKT npn oxxpbrrou saxpyoHOU npocrpaHCTsc. nqn"beu HKT OJmc 
pac«icTHoro ypoana Ttiuno impyjomero pacreopa d cKoawHue. npo^aanvmauHe raunoHHpyion;ero paexoopa 
3a o6caAHy» KonoHBy npa oaxpuxou 3aTpy6nou npocrpaacTBe (1). 

HeAOCxaxxa aHanora 3aKJH0^aKyrcH b tom. wto, no-nepEbix. npoflaBxa xaj*noKHpy»iucro pacreopa b 
aaxononnoe npocTpancreo Boowomaa xorojio nofl bwookhm H36bixo*iHbiw jjaBJieHHCM. *rro Kc6c3onacHo /dih 
muiocTHOCTM ocxam^Hofl iacxa oocaniiofl kohohhu, eo-Bxopbix tt3-3a yca^otmocTH xaunonapyioniax 
uaxepaanoB pC3yn yrarBBHOCXb oncpanafl nc npcoumaeT 60%. 

HaxfSanee 6na3KKU k roo6pcTciaao no xaonnrecxaB cyrnnocxa hbtlhctoi cnocoti ycxaaoBKB mxacxbxpH a 
mrrepBane nenqpogr nwa ocnt o6canBOH eojtohhm nyxeu nepcxpbiTHH soshc HerepuexnraocxH aanyxpa 
nnacxbipcu B3 Mera/unrocxoa xpytfu c nocne^ywa^u « pacnmpemieu 3a wct cco^amw B3tiwxc«Haro 

Hmocxaxox h3bqctbofo cnoooda 3axsoo*iaeTCH b xom. uto roiacxtjpb BfaxnonBCH HO uexajuia. a 3to ue 
U03007LHCT Ma-rep nan mxacTupn a&AaB/oxBaxb B cehdi ana xpemKHy b otfcaflHOH kq/iohhc 

3a^a^xa 3axjnotiacTc« b noBwraemsH 9$$ckthbhocxb peuoHTHo-roojiHipsoHHbix pa6or npH oRHOBpcucHHOU 
chhxchkh xpyno3axpax. 

nocTaBncKHaH sanana flocTHraeTcn xeu. qxo b cnocoCc, BXjnxrcaxHncu ncpexptstxae 3ohm Hcrepuexa*mocxB 
oocanabix KonoHH H3HyxpH njiacxbfpeu. BbmojmcHHMM b BHflc ne^opuapyeuoa xpy6hf, pacmupcenc 
nnacxtipfl no bcch ^rarae nyrcu coaflaHHtf H36bixo<raaro naHneHHH. b aavecxte ^e^op uapy tuofl xpy6w 
acnanb3yx>x Tpy6y B3 TCpuonn a cT HUHo ro uaxepaajia, a voobixouhoc flaBneHae cxajjaox 3a cuer 
pacmBpeaaa caMopa3orpcBajomerocH a pacanrp5oon;crocH uaxepaana, Koxopbo* 3anonHHioT xpyt5y id 
TcpMororacnwHoro uaxepaana nepefl nepcHpbixaeu 3ohi>i HerepMexHHBOcxa oocajjHOB kqjiohhw. B Ka^ecxBe 
TcpMonn acxaraHoro uaxepnana acnomoyiox nanMmneo, a b KauecrBe caMopa3onpeBaiomeroc« u 
caMDpacnmpfiPonyrocH Maxcpaaaa Hcnom>3yioT CMTB - cuccb n3BecTKOBy» ^nn ropm>xx h 6ypoBMX pa6or 

CHTB npgMcgynoT, maEBbtu o6pa30M, npH pa3pymeBHH npounbix xpymcKX MaTcpHanoB (cKanbHbie nopo^u). 
6cT0HHbcx h xcnc3o6cT0HBbix K3f\cJixi&, Kowacibix KJia^oK, n/w Ao6brsa upiiponHoro kbmhh. Oh 
npcncraanRCT caCofl noponncoo6pa3HbiA Hcropiotmn m He rapuuocn acmtfl waTepaan, jqajomztt c booob 
n^enowyio p >a "Tr" (pH 12). npm CMrnrnremm DopomBa CHTB c sopaA o6pa3yn>CH cycnea3ira (pa6oxan 
cwocb). Horopaa. 6ynyHB samrra b nmyp, cflcnaHHbdl b o6barrc, nonjicmampM paspymensno, c tc^khhcm 
BpewcBH cxBaTWBaexcH. T B Cp ne e T . OABOBpCMCHHO yBcaHHHBaHCb b o6bonc YocmncBBc o6TjCUa - CJXC^CTCEC 
r^paTaqtoi KounoHenroB, BXO^niqBX b cocxae CMTB, npHBO^HX k paauMXHio b mnypc rH^paxanpoKHoro 
^aancniin (fiance 40 MTIa). Uop, acActbhck rBRpaxanjioHBoro a^bjicbrh b tcjic o6bex.xa pa3BHBaxrrc« 
aanpHKeBHH, npnBcmnmEic k ero pa3pyme»mo (3). 

Ecrra cycncH3w» CMTB sararxb b xpy6y m xcpMonnacxuHHoro Maxcpaaaa, xo ccxb mo Marcpaana, 
pa3UHTQaion?/irocn npa aarpeBaHBH, 3arepuexa3apoBar*> eohx^jI. xo uepe3 1»6 «i aaMHcxca peaxnaa c 
Bbi^encHKCM xenna a pacmapeHacu CMTB. Tciuia Bbi^en«cxcfl ^ocxaxouHO. vrodbi pasorpcxb xpy^ jjo 110 - 
120°C, a yro Bbnne xcvmrpaxypbi, npa aoTOpoA, Banpaucp. nojnoxnnea paauar^iaeTCH a npo5mnaex 
DPBwmcHHyg Tcay^iccxb. Tpy6a yBCJnraaBacxcH ^aaucxpc 6cs paopynxcaaH, a b cny^xae ce 
npcnBapaxcnbHoro cnycaa b CKBamauy b 3oay hctcpmcxhmhocxh o6canaoa kojiohhw c Haxapobi 
up u jumacxca k o6canHOfi kojiohhc xepuoiuiacxB^ubCB uarrepaan npoHaxacx b conn, ana xpenjaay a nocne 
OKOHaaaaa peaxmra a aopkcajnoanaa xomcpaxypbi aaxBCpflCBacx a o6ccncMaBacx UB^cxayio axnmvao 
noBpexncaaa b o6ca^nioa kojiohhc. 

ripawcp pcajnraanaa. npcnnorioKaii, t rro aa rny6auc 400 m ^acnnyaxauaoaaaH aanoHHa ^Hawcxpow 146 
c xojim?mofl cxchok 6 uu aueex TpemaHy mapaHofl 2 uu a Anasofl 2 u. 

Bcpyx nonasTKncBOByio xpy6y n/amoft 4 u c HapyxauK flaaMcxpow aa 2 u e ab me aayTpcHaero 
naaMcrpa o6canjBofl KonaaBbt b mrrcpeanc HcrcpucxaMHocxa (t.c 128 uu) a TomnaBoa crcaox 6-8 uu. 
3ar/iymai)T hhtkhhb kohch xpy6. roxoanx cycncK3a» CWTB, Ccpyr 100 ar noponma a 30 n 

TexHHUccEOH Bo^u. CycncH3J4io 3amiBaiox a nanH3XK7icHOByK) xpyCy. repueTHaapyior BepXHKfl xohcd; xpy6 a 
aa kojiohhc HKT ana Tpocaxc xpyoy cnycxaiox b 3ony HcrcpucnraHOCTM o6canHofl ro/iohhw. 

Mcpco 1.5 w HaTOHacxoi pcaxuKH a iipo«cxn;urr paoorpco a pao^yBaKac nonaaxancuoBoft xpy6u snnoxb 
ana conp hkocho bchhh co cxcHxaua oocaAHoa xonoaHbt. Bo/icc xoro. nocxoAbxy uaxepaan xpy6t»i 
pa3UHr*ieH, oh npoHaKacx a n xpenjHHy, xaxau o6pannu AonojiHaxcjibHO ec rcpuexw3apyex. 
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riOGJie OK0HM&HHH pcaKXJHH, KOTOpart npOTCKflbCT 0,5 - 1,0 H, CXKUKHHy OCTSBTUOOT D UOKOC Ha 4 - 5 q /yiH 

ooocrauoBncMMH TCMncpa-rypbi n DaTBcpflceajmn noi dsstbi icbobqA Tpytibi. 3aTo* nonomiy HKT nmi 
Tpoooc, Ha Koropbix EciacTbfpb 6btn cxrymcH o cxBAXHHy, no^HHuaioT n» noBepxHocrt* B oynannmy 
cnycKaiDT KanoHHy 6ypanbHboc Tpy6 c uanoraAapirrHbiu Typ6o6ypou. agjiotom hjih $pe30H h pa36ypHBarrr 
rep wci nju pyungte pnu n ccmepMHMoe naraxyncncBOBofl TpytSbi. Kanonuy (SypHnuawx Tpy6 no«HHMaiOT. 
ripoHDBOAHT onpeocoBKy o6ca#Hoa KonoHHbt oorjiacao ftcreyioiuHU vmcrrpytajfrnu. 

npcHMymccroa irpcHnaraeuoro cnoco6a ocHootJBQjcrrcH Ha tom, «rro xsoapcmnaxm b o6canHoft kohohhc 
raunrpyercsi 6onec hs^ukho 3a cwt npoHHKHOBeflHH uaTepHaria nnacTwp« e cmmx huh TpeiuHHy. K Touy 
a( nnacrwpb H3 CHH Tc nra e cK oro MerrcpHana /jannonrwHce, Tax Kan hc no^BcpmcH Koppceuw. 

H c r nwBHHH KH$opuaipixi: 1. Bn am chum B.A., YMCT6aca BT. CnpaeoHHHx viacrcpa no KamrrarctiHowy 
peuoHTy cmaacgg. M.. Hcupa. 1985. c.163. 

2. AflrropCKoc cHHAerejibCTDO N 1601330, CCCP, sn. £ 21 B 29/10, 1990 - npoTcmm. 

3. KacTpyKUHH no npHucsemno cmoch hsboctkoboh nopHboc h 6ypoBbcx paGor (CMrB). Vl3j\. AO 
"OrpoHMaTq^Hanbi". 7 c. 
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Claims f<I>opuyna H3o6pereiraRj: 

1. CQOC06 BOOCTaBOBnCUBH rcpMCTHMHOCTM o6cAflHWX KOJIOHH, OS/DOT OJOmjiA nepexpbrrae 30nbl 

BenqsuennHOCTB H3ayrpH nnacTupcw. BhmonHCHHbai b bmrc ae$opwHpy«Joft Tpy6bi, h pacmwpcHHC 
nnxmfpa no accfl ^nrae nyreu coa^aHOH H30farroviHaro jjaanoanR, orjiHiiazxiQs&cH tcm, tto o Katsecrse 
^e^opMEpyewoft Tpy6w Bcnoraoyrrr rpytiy H3 TcpMoimacnwHoro ua-rcpnana. a HodwrouHoc ^obhchkc 
ooanax>T 3a cmct pactmspesnH caMopaoorpcBaiomerocn h caMOpacnncpfDoa^crocfr warepnana. kotopwm 
3anomi«K>T TpyCy H3 TepuoanacTfranoro uarepHana nerpeR nepcapbrrncw 3ohu HerepMeTMtatocru o6ca^nofl 
lUVIORHbl. 

2. Cnocoo no n.l. oTJDraaioniHAcH tcm. ito b KawecTee TcpuonnacTVlBOro MHTcpaajia Hcno/ibayurr 

ROiXBSTOJieB. 

3. CnoooC no nn.l m 2, OT/nniaioiEj4ftcH tcm. mto b aauecree cauopaaorpcsaicxncrocH u 
caMopacnnipjiicwiyrxxag uarepnana ncnanKsyvrr CMTB Qiea> M3BecTK0ByH> jyin ropHux a 6ypoBbtx pa6or. 
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Drawtng(s) [MepTeatH|: 

XapaKrepMCTMica CMfB 



Xapa»crepMCTMKa 


3HaweHwe 


1 . BoAO-cweceBoe OTHOiueHMe cycneH3Hw 


0.3 


2. Pacxofl nopotuKa Ha 1 m 3 o6-beMa, t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMI/1, cm 


20,0 


4. ITnoTHOCTb cycneH3MM, r/cM 


1.8 


5. BpeMR Havana peaxuHM rvmpaTauvw npn 




TeMnepaType 20-25°C, mhh 


oKono 90 


6. TeMnepaiypa caMopaaorpeeaHKH, °C 


6onee 100 


7. CyeruieHMe xauHA CTpy6oR, MHa 


5,0 


8. ConpoTHBneHue KaMHR <t>nJibTpaunn boaw, Mria 


6o/iee 60.0 


9. flaeneHne npw pacwwpeHMw, Mfla 


flO 45,0 



RU2105128 C1 



Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ,in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vz hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh robot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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LINES OR MARKS ON ORIGINAL DOCUMENT 



